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plating a very large renewal of their scenic stock, that 
the staff are to be systematically drilled and the 
scenery systematically stored, so that if all is well 
Mr. Sachs should in the next season see the ample 
fulfillment of his ideals in scenic management, i. e., 
a practical modern stage equipment with an artistic 
modern stage outfit worked by a modern staff. 

Mr. Sachs holds commissions to design similar stages 
in different parts of the world, his last design, in fact, 
being for one in India, and it is to be hoped that his 
introduction of electrical power as superseding hy
draulic power may also lead to an extensive economic 
and artistic improvement in the stages throughout 
the world. 

CONTEMPORARY ELECTRICAL SCIENCE.* 
DISSIPATION OF ELECTRIC CHARGES.-J. Elster and H. 

Geitel found some time ago that the conductivity of 
air for charges dissipated from a metallic body grad
ually increases in a confined space, tending toward a 
limiting value. Since it is known that air free from 
dust conducts these charges better than dusty air, the 
authors suspected that the increase of conductivity 
in question might be due to the gradual laying of 
the dust in the confined space. They, therefore, made 
special experiments with artificially cleaned air, which 
was either sucked through wadding or cleaned electro
statically. The attempt to produce the limiting con
ductivity by this process failed entirely. The time at 
which the maximum conductivity was attained could 
not be perceptibly shortened in this manner. The 
authors next investigated the effect of moisture. But 
even such large variations of percentage moisture 
as from 91 per cent to 7 per cent did not produce a 
decided result. The authors, therefore, suggest another 
and a very interesting explanation. It is that all sub
stances either contain traces of radio·active bodies 
or are themselves slightly radio-active, and that the 
maximum conductivity is attained when the rays have 
had time to produce their full ionizing effect upon a 
certain quantity of air. The high conductivity of the 
air in closed cellars and in caves would tend to con
firm this.-Elster and Geitel, Phys. Zeitschr., June 22, 
1901. 

EFlmpmM.� his beautiful researches on electric 
fluorescence in a vacuum in 1885, Crookes mentioned a 
band which he attributed to samarium and which, on 
account of its disappearance in presence: of calcium, 
as well as for other reasons, he called the "anomalous 
ray." '.--'In 1889, he attributed this line to some meta
elem�nt, and suspected the presence of other meta
elements as well. ->dl}. DemarQay, the discoverer of 
radium, has now identified this line with the spectrum 
of a new element intermediate between gadolinium and 
samarium which he calls europium, with the symbol 
Eu and an atomic weight of about 151:{ The best man
ner of obtaining the oxide is by fractioning magnesium 
nitrate. It is found that the line spectra, reversals. 
abBorptipns and electric fluorescence of the sulphate 
in vacuo all vary together with the condensation of the 
element, and therefore satisfy the criterium of ele
mentary nature. The sulphate may be obtained in such 
purity that the samarium spectrum is quite invisible, 
and only a few of the strongest gadolinium lines show 
up. The fluorescent spectrum, which is brightened by 
the presence of calcium, �onsists of three chief bands, 
with wave-lengths of about 609, 593, and 576 respec
tively.-E. DemarQay, Comptes Rendus, June 17, 19.01. 

GERMAN ELECTRICAL UNITS.-The Reichsgesetzblatt 
has published the regulations laid down by the German 
Federal Council with regard to the determination and 
nomenclature of electrical units. The ampere, ampere
hour, watt, watt-hour, farad, and henry are the units, 
mega, kilo, milli, and micro are prefixes used as here
tofore, and the effective current intensity of an alter
nating current is defined as the square root of the mean 
value of the squares of the instantaneous intensities. 
The conditions under which the silver is deposited in 
the silver voltmeter are strictly defined. As regards 
electric supply meters, it is enacted that the error of 
the meter may not exceed 0.6 per cent of the maximum 
current, plus 6 per cent of the actual current; or, if 
the actual consumption is only 4 per cent of the maxi
mum consumption, 2 per cent of the actual consumption 
iB added to the first figure. Provided always that in 
the case of light installations the consumption to be 
indicated does not fall below 30 watts. In the case of 
alternate or polyphase meters, where there is phase
difference, double the tangent of the phase-difference is 
to be added to the error (in percentage of actual con
sumption); as determined above.-Zei tschr. f. In
strumk., June, 1901. 

HARMLESS X-RAYs.-Roentgen rays sometimes give 
rise to mortiflcation of the skin, and medical men have 
sometimes been prosecuted in consequence. When the 
tubes are driven by influence machines that does not 
happen, but then the activity is reduced, and the pres
ence of moisture and the necessity of an earth con
nection may be awkward. R. Demerliac has found 
that tubes worked by alternate currents of high fre
quency and high tension never produce erythema, and 
that, on the contrary, the rays so obtained possess the 
curative properties recognized in electrotherapeutics 
since the experiments of D'Arsonval, Oudin, Doumer, 
and others. He therefore employs the Oudin resonator. 
which, with certain precautions, may be made to work 
X-ray tubes. They light up on connecting them with 
the upper knob of the apparatus. A broad concave 
cathode and a small anode or an annular anode are 
used . The cathode is joined to the resonator, and the 
anode may be left free or put to earth. The discharge 
is most effective when it proceeds in one direction 
only. A cathode valve should, indeed, be useful. The 
tubes may be brought quite close to the skin without 
risk, and thus any loss of penetrative power is effectu
ally counteracted.-R Demerliac, Comptes Rendus. 
June 24, 1901. 

ENERGY ABSORBED BY VACUUM DISCHARGES.-P. Car
dani has recently followed up the interesting result 
of his previous work that the form of discharge· in a 
gas is characteristic of its physical condition and inde
pendent of its chemical nature. He distinguishes 14 
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successive stages of evacuation, beginning with the 
ribbon-shaped spark at pressures from 650 to 320 mm. 
This is followed by a complete brush, a spreading 
brush, a luminous cathode (6mm.), the beginning of 
the dark cathode space (0.7mm.), the extension of the 
dark space over 8, 20, 35, and 50mm. respectively, white 
brush at the anode, wandering brushes at the anode, 
X-rays, and disappearance of luminosity. All these 
successive stages are reached at the same pressures in 
air, hydrogen, and CO,. The maximum energy in pro
portion to the total energy is consumed at a pressure 
of 130mm., just where the spark gives way to the brush 
discharge. The minimum is when the cathode .pheno
mena become well marked, and the dark space is about 
8mm. long. On further exhaustion the energy rises 
again to near the maximum, but the appearance of 
X-rays is not marked by any discontinuity. If cathode 
rays are due to a special form of ionization, it follows 
that the energy required for generating the electrons 
is always the same.-P. Card ani, Phys. Zeitschr., June 
29, 1901. 

GLOBE LWHTNING.-J. Violle describes a globular 
lightning discharge as follows: "On Sunday, June 9, at 
1: 30 P. M., toward the end of a somewhat violent storm 
which passed over Fixin, near Gevrez-Chambertin 
(Cote d'Or), I observed a globe discharge under the 

following condition s: I was on a balcony facing the 
east, and thence I watched the thunderstorm, in which 
lightning flashes succeeded each other at frequent in
tervals, in the shape of fiery tracks slightly sinuous 
and nearly vertical, generally doubled, and about 2 
miles away. Then, after an interval of several min
utes, I saw a fiery ball which seemed to fall from the 
sky like a stone, in the same place where the straight 
flashes had been seen, and from the same height. After 
another interval the region in question wai? again 
illuminated· several times by brush lightning, in the 
shape of diffused discharges within a limited space. 
I cannot attribute the phenomena to an optical illusion. 
as it was seen in the same manner by a person close 
by, who immediately exclaimed. I also made sure that 
no meteorite fell in the spot, though I was already 
convinced of the electric nature of the phenomenon. 
The phenomenon squares with the accepted explana
tion of the globe discharge as due to local heating of 
the track, except as regards the falling 'like a stone.' " 
-J. Violle, Comptes Rendus, June 24, 1901. 

ANTI-COHERF;Rs.-In reply to Neugschwender (see The 
Electrician, p. 396), E. Marx maintains that Schafer 
plates do not act electrolytically, but by the evapora
tion and con'densation of the silver bridges in the gap. 
In the first place the plates may be thoroughly dried 
without interfering with the signals. As regards 
Neugschwender's contention that the re-deposited silver 
would be in the form of oxide, the author points out 
that silver oxide is reduced by heating, and that any 
deposit must, therefore, be of metallic silver. The 
deposit will be confined between the silver mirror and 
the celluloid film, and will, therefore, be re-deposited in 
the gap made by the razor. But the crucial fact is that 
anti-coherers may be constructed by simply having a 
narrow bridge over the gap which is not destroyed 
by the impact of electric waves. In this case there can 
be no question of electrolytic action. What probably 
happens is that the bridge acts as a bolometer wire, 
its resistance increasing with the rise of temperature 
produced by the impact of the waves. This observa
tion suggests the possibility of constructing bolo
meters which may fulfill all the functions of coherers, 
or rather anti·coherers, besides being "self-righting."
E. Marx, Phys. Zeitschr., June 29, 1901. 

THE CULTURAL VALUE OF ENGINEERING 
EDUCATION.* 

By Prof. FRANK O. MARn:";". University of Kansas. 
AT the very outset of this discussion is encountered 

a great difficulty. What is culture? The writer has 
been asking this of his friends. An answer has been 
sought for in the printed page where is recorded the 
best thoughts of the best minds. Great thoughts and 
lofty ideals have been disclosed, but nowhere has been 
found a satisfactory definition, a phrase or paragraph 
that succinctly and clearly sets forth the heart of the 
matter. 

People often recognize, appreciate and reverence its 
possession without being able to fully analyze and 
set down its elements. There is something subtle and 
emotional about it that eludes a close pursuit. 

The reason for this, perhaps, lies in its essential 
individual quality, in its being the result of a personal 
life, developed, it is true, on lines similar to those 
used in other lives, yet including something that per
tains exclusively to the human unit that is different 
from all other units. 

Nevertheless, there seem to be certain fundamental 
qualities which must be possessed before a man can 
be classed with cultured people, qualities which are 
only acquired after a considerable experience in life, 
but which are influenced greatly by the years of stu
dent training and therefore fit subjects for discussion 
here. Far be it from the purpose of this paper to 
attempt a definition of culture or a setting forth of 
its elements in any completeness; rather the em
phasizing of some things that relate to it, especially 
with reference to the education of young engineers. 

First: The man of culture must be a thinking 
and reflecting being.' There must be not only the 
ability, but the habit; and this is no easy thing to 
acquire. Modern American life is full of hurry, full 
of affairs that demand instant attention, .and one mat
ter follows another with rapid succession. We get 
news from Pekin to-day, from Havana to-morrow and 
from the Philippines within a few hours. We build 
railways, erect bridges and fill large orders for loco�o
tives for foreign shipment in such short space of time 
as to asonish the world. Men seek short cuts to for
tune. In the popular o.pinion, the men who act quickly, 
the men of decision, are those who succeed. But there 
is a danger here. For, back of the action, behind the 
sharp decision, must lie a mature judgment, and how 
else is this to be formed except as a result of deliberate 
reflection. .However quickly one may reach a con-
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clusion, its correctness or faultiness will depend not 
on intuition, but on the degree of true comprehension. 
The decisive act which is also right rests on a process 
of thinking and judging that has been long fostered, 
until it has become a habit, until there are established 
certain standards by which things are to be measured. 
The early steps of this training are necessarily slow, 
and we, as teachers of engineers, must recognize this 
and not yield to the temptation to crowd our students 
over too much ground on the one hand, or, on the 
other, to lead them through short cuts across country 
by empirical paths that may give them ease and 
quickness of travel; but little or no reason why the 
path is chosen. Let them go the long road. I do not 
by any means wish our teaching to be non-practical 
-rather more practical in the best sense; but first, 
last and all the time, let students be trained to do 
their own thinking and to form their own judgments; 
to test the statements of others by the workings of 
their own mental processes. 

Second: There is another element of culture that 
comes in here, an ethical' one, that of forming right 
judgments. Men may have the appearance of culture 
without its true spirit, which is essentially honest. 
This is especially important, as culture seeks to make 
a man's life satisfactory to himself when measured 
by his own conscience, as well as successful in the 
field of affairs. So his standards must be based on 
sound principles of right and wrong; and it is only 
when these are so placed that his life becomes one of 
freedom, freedom from the bondage that wrong think
ing and acting always bring. A class room is no place 
to preach a sermon, but there can be there imparted 
a respect for truth and perfect honesty. A teacher's 
attitude shOuld always be open and frank, that of a 
sincere seeker after truth. He should never dodge an 
honest question, and be ever ready to say "I do not 
know" if he does not. There is an incalculable power 
that "makes for righteousness" and the happiness of 
the after life of the student in the true teacher's con· 
duct of even such a material subject as mechanics. 

Back behind the subject with its subdivisions, its 
formulffi and rules, lies something larger, a sort of 
spiritual quality that binds it to all other subjects, 
to. the universe .as a whole. and makes it a part of 
the truth of ·God's realm. The student that gets hold 
of this significance learns much more than facility in 
the manipulations of processes or the application of 
principles. He gets something that makes his life 
richer and better and his mastery of the subject more 
complete. 

Third: There can be no true culture for a man that 
does not work, that does not put his cultivated powers 
to some useful service; and here there must be such 
degree of mastery over the chosen profession or busi
ness as will result in a special skill and dexterity
a doing of some one thing better than others can do 
it. A man expresses himself through his work, and 
whether he will or no, he thus discloses to all who 
know him his own peculiar qualities. It is this in
tensity of application, this concentration of purpose 
and directness of aim, that gets the world's work 
done. Here in early years the engineering student 
has the advantage of the student in arts. Study for 
knowledge's sake may be stimulating to the few, but 
for the many there is needed the goal of a special 
calling to secure the close application that results 
in ability to concentrate one's energy to the attain
ment of a certain end. But here again comes a danger, 
that of too early, or over, specialization, and the fol
lowing of short cuts to professional life that are advo
cated by some who, in the eyes of the world as well as 
in their own, have been eminently successful as special
ists. Whether these can be called men of culture of 
the highest attainments is another matter. The ex
treme specialist may be supreme in his own line of 
details, but may fail when there comes up a question 
involving the relation of his specialty to other things. 
Even within his own domain, his conclusions will be 
modified by his general knowledge and experience. 
All one-sided people, whether they be linguists or 
naturalists, poets or merchants, preachers or engineers, 
are quite liable to the forming of erroneous judg
ments. To the few geniuses, whose capacities and 
powers seem to be abnormally developed, though of 
limited scope, much is forgiven; but for' the average 
man of the day there is demanded an ability to form 
good and wise conclusions. 

Fourth: In order to form those that are appropriate 
and correct there is needed, then, breadth of view
a quality that has been expressed by the word poise. 
A man of poise, of even balance, will see things in 
their right relations and due proportions; he will 
weigh matters, giving to each component part its 
just degree of importance. He will the better under
stand the motives that underlie other men's actions 
and the more readily use them to suit his own purpose. 
He will be more apt to rightly interpret the new move
ments in the world of thought or action and can seize 
opportunity for a personal advantage or a larger 
sphere of service before others see that there is such. 

This demands a considerable range of knowledge. 
Not the close mastery of many lines in all their details, 
but a fair degree of familiarity with their general 
phenomena and principles; and there is scarcely any 
field that will not contribute something to the result. 
It is admitted at once that the average man is of 
limited capacity and unable to grasp a comprehen
sion of all knowledge that may influence his life and 
work' what is pleaded for is such degree of breadth 
as m�y be needed to make one of great efficiency in 
his chosen profession and of most value to himself, 
not only in a financial way, but also in the sense of 
gaining a joyful recognition of the worth of develop
ing all the powers that one has. 

The value of mathematics and the physical sciences 
with their applications to technical things needs no 
discussion here, for these are the engineer's tools; but 
it is a fair question whether, in our desire to graduate 
students that can be early useful, we do not place too 
much stress on technical things to the exclusion of 
others that give greater breadth of training. We must 
not forget that we are educating men for a life; that 
we must look forward to the time when these young 
people will be fifty years old. and at the period of 
their maximum productiveness and as workers of 
maximum value in society and as citizens. 

Engineers have to deal with other things besides 
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materials and physical laws; they must manage men 
and matters of finance. If they are to rightly influ· 
ence those whose capital they are employed to expend, 
they must be able to meet them socially and intellectu· 
ally, to discuss intelligently matters outside the . pale 
of strictly professional life. Evidence of professlOnl!1 
ability and skill is, of course, first demanded, but 
breadth of culture creates an added confidence in the 
wisdom of the conclusions reached and the advic� 
given. 

Heretofore much of our engineering work has been 
concerned with the opening and developing of new 
country or new business and industrial enterprises. 
So engineers have' found their work away from con· 
tact with men. But engineering practice is changing, 
as conditions become older and more settled, and 
more and more practitioners find their work in com· 
munities and busy centers of trade where they are 
constantly thrown into close contact with strong and 
cultured men. Present engineering courses do little 
to prepare a man for this thorough instructi'on con· 
cerning human nature and human relations. Some· 
thing of history, economics and sociology should be 
included.· 

Fifth: It is not sufficient to form correct judgments 
only; there must be added a skillful and effective pres· 
entation of them in well·chosen and fitting English. 
The ability to do this involves more than training 
in the writing of compositions, themes, forensics and 
reports. The cultured man should have a taste for 
rE'ading the best that has been written in his mother 
tongue, and for several reasons: The great thoughts 
of great minds are 'stimulating and broadening to his 
own mind; he thereby absorbs a knowledge of words 
and their shades of meaning; he gains an appreciation 
of style and insensibly better knows how to form his 
own; and, not least by any means, he makes of his 
books friends that are life-long, that cheer and con
sole him under all happenings, adding much to his 
internal resources for happiness. 

The time given to English in our courses is not 
enough to train students properly in its use and at the 
same time open the doors to our best literature. It 
may be said that all this English work should be 
done in the preparatory school, and it is probably 
true that the character apd quality of the high school 
English is better to-day than it has been heretofore. 
Yet it seems to me that engineering students should 
have some training of a college grade along the line, 
of literature. 

' 

Sixth: To the writer's mind, there is another ele
ment of culture that should enter into an engineer's 
training, viz., an appreciation for beauty. As he has 
said at another time * the engineer is a designer, and 
it is important' that he should embody his' design in 
artistic form if he Is to fulfill his whole mission and 
please and gratify others by the perfection of his 
work. The engineering student devotes a good share 
of his time to the drawing-board, and much can be 
done here toward the cultivation of this quality by 
an instructor who possesses it, without 'lessening at 
all the amount or force of the technical exercises for 
which the process is primarily used. There should 
be, however, something further by way of giv:ing in
struction in elementary ffisthetics and by openmg the 
students' eyes to what is beautiful in nature. 

Seventh: The possession of agreeable manners and 
tact is another evidence of culture. Not merely the 
conventional bearing of polite society, though this has 
its value. This alone is but a husk which must 
cover the real kernel, refined and gentle feeling; and 
such feeling is the result of moral and intellectual 
convictions. Manners, then, are not to be taught from 
a text or by lecture; they rather follow as a conse
quence from the whole course of training and are 
crude or refined, just as the character of the instruc
tion makes them. The teacher's personality has very 
much to do with this matter. If he is of coarse grain, 
of domineering or selfish disposition, his influence 
will not tend toward the production of true gentlemen. 

And now for the real question-does engineering 
education tend to produce culture? According to old 
standards, when men limited culture chiefly to a knowl
edge of language, literature and philosophy, the reply 
would be in the negative. However, standards are 
not the thing itself, only methods of measurement; 
moreover, standards change. Science has modified and 
is still changing the ideas of culture that men hold, 
and this evolution makes it all the more difficult to find 
a common ground upon which all can stand when 
considering things concerning it. This much is 
clear, howeyer, that no one existing course of educa
tional training has a monopoly of cultural methods; 
nor will the completion of any college course neces
sarily secure its attainment. because of its personal 
quality. Further, culture is the result of a life. and 
the most that can be expected of a college, course is 
to open the students' eyes to its real worth, to start 
them rightly with certain leanings and aptitudes, and 
furnish them with the means of a continuous growth 
toward its maturity. 

It is maintained that an engineering course can 
tend in this direction, and that in some of our best 
colleges, under the instruction of people themselves. 
cultured, it does so tend to-day. Our best engineer
ing courses, are stiffer and more exacting both as to 
time and effort than those in the college of arts, and 
the resulting acquisition of mental power and the 
ability to focus it proportionately greater. 

The fixed course with its correlated parts and the 
certain definit€ end to be striven for are advantageous. 
The training is a continuous testing and trying of 
the truth of knowledge, and teaches the student to 
ask "why" and to reflect. He gains respect for nature's 
laws, and learns that his p,rofessional success will 
depend on his ability to work in harmony with her. 
He gathers a fair degree of knowledge of himself, 
his strong points as well as his limitations. He ac
quires a habit of thought and action that leads to 
further growth. He learns how to adapt means to an 
end, and within what limits of precision to work that 
it may be reached wIth economy. In short, he becomes 
a trained and educated man, cultured to a certain 
degree, but with limitations; just as the arts student 
who has specialized to a like degree in language and 
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literature, with little of science training, becomes 
cultured, but also with limitations. Let the latter 
retain his A.B. On the other hand, let it be recognizetl 
that the engineering B.S. stands for culture as well, of 
equal worth and value, though of different kind. 

As between the two specialists, I think the advan
tage lies with the engineering graduate as being on 
the whole better equipped for a life of useful service 
and one that will possess the greater capacity for 
further development. 

As one looks forward ten or twenty years and at
tempts from present tendencies to forecast the work 
and social standing of engineers, he must see that the 
profession will be doing a larger work and exerting a 
greater influence. 

Further, that an engineering training will be more 
and more recognized as the one best fitted to lead 
to positions of an executive nature in connection with 
industrial enterprises, and in the administration of 
public works. Everywhere will be demanded expert 
skill, sound judgment and broad views, primarily be
cause these will be found to be economical. The entire 
class of men that a recent writer has called "mattoids," 
the ill-trained, narrow and egoistic, will be pushed out 
because their service is costly. 

There are two tendencies in the present-day engi
neering education that are, in my judgment, opposed 
to the desirable result. First, a tendency to crowd too 
much of the foundation work back upon the, prepara
tory school, already overloaded. This society's Com
mittee on Entrance Requirements has advocated a 
standard which is high enough. Second, the allow
ing of technical subjects to crowd the fundamental 
general ones from the college course, in a vain attempt 
to do what from ,the very nature of the case cannot 
be done, make an engineer by college study. The 
result of this in some institutions is further seen in 
too early a differentiation between the various engi
neer-courses; so that, for instance, the civil student 
knows nothing of applied electricity and the electrical 
student knows nothing of surveying, while neither has 
a chance to acquire a taste .for literature. 

The whole problem is an involved and complicated 
one but there is a way out that must be found if 
the' engineer is to fill the important place that awaits 
him. One part of the solution will be probably found 
in a refining of the methods of instruction, so that 
better results may be reached in the same time. In 
the end, however, the writer thinks that there must 
come a deeper sense that after all life is long, that 
it should be taken with more of deliberation, and that 
it is the end that is important, rather than the be
ginning. The feverish rush and haste to be earning 
must be replaced by a recognition of the real neces
sity for a full rounded-out preparation if the largest 
and best service is to be given. Then the student 
will be glad to spend the one or two extra years in 
college that may be demanded. The wise student now 
will do this without its being required. 

The Chief Justice of my own state has said, "The 
spirit of an age is that which makes finally for the 
happiness of the race. I have absolutely no fear as 
to the final end of things, nor as to the steps and 
incidents of evolutionary development. The aspira
tions, the great universal possessions of a people, can 
nr>ver move them to other ends than their happiness 
and good. The spirit of this age is commercial enter
prise and conquest, and as to it I have an unspeakable 
conviction that it will, as the spirits of other ages 
have done, work itself into forms and institutions of 
beauty and eternal worth to men." 

It is largely through the engineer that this is to be 
done. The finest result requires the most skillful 
labor; the noblest workman demands the most fitting 
training. 

Herein lies our responsibility! 

THE CIRCUM-ETNA RAILWAY.* 
THE Circum-Etna line is one of the latest and 

most successful engineering feats which have been 
accomplished in Italy. That the undertaking was 
an arduous task, apart from its inherent technical 
difficulties, can only be fully realized by those who 
have had the misfortune to struggle through the 
intricate maze of Italian bureaucracy. The preliminary 
red-tapism once over, the projectors had to face 'the 
very considerable material obstacles which the nature 
of the ground presented. The upper strata in many 
parts, and for wide tracts, ('onsists mainly of lava beds; 
so that four years of laborious efforts were required 
to complete the work, although the total length of the 
line is only 114 kilometers (about 71 English miles). 
Of these 114 kilometers, about one-thir.d lies through 
granite-like lava, which had to be excavated. 

Thanks to the courtesy of Mr. Thrupp, one of the 
directors, to whose' energy the success of the untler· 
taking is largely due, l was enabled to make a trip 
over the line under the most favorable auspices. We 
started from Catania, from the Borgo Station. The 
first portion of our route lay through the luxuriant 
zone of vineyards, cornfields, orchards, and orange 
groves which encircle the greater part of the town. 
On emergillg 'from the green belt, we entered what 
might be called the regia intelix. or barren lava region, 
gray, rugged, and treeless. The line runs for mile 
after mile between huge bowlders or embankments 
of lava until Belpasso is reached, where cultivation 
reappears, the underlying lava only cropping up at 
intervals. The devastating results of the great con
vulsion of 1669 are still visible everywhere. 

The first place of note on the line after leaving 
Catania is Misterbianco, a town of about 8,000 souls, 
which was destroyed by the earthquake and eruption 
of 1669, together with some 14 towns and villages; 
hence it has quite a modern look among its dingy 
patrician neighbors. 

Leaving Misterbianco, we presently reachefl Pa
terno, according to many the ancient Hybla Major, 
so celebrated in the days' of old for its exquisite 
honey, which rivaled that of Hymettus. Paterno has 
succeeded to this portion of Hybla's inheritance and is 
moreover remarkable for certain Liliputian volcanoes 
which emit mud impregnated with salt. There is also 
a ferruginous spring here, whose waters are much ap-
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preciated in Catania. The town, which has 18,00() 
inhabitants, is fairly well built. 

Aderno, which comes next, possesses the great charm 
of a waterfall, the falls of the Giarretta, the ancient 
Simetus, which is a river of quite imposing dimensions 
for Sicily, where the dearth of running water detracts 
so much from the beauty of the scenery. 

Passing Aderno, we come ·to Bronte, which is quite 
a modern town, built by the Emperor Charles the 
Fifth of Germany. Bronte has been more than once 
menaced by lava torrents, and was in great peril 
during the two eruptions of the years 1832 and 1843. 
Half an hour more brought us to Randazzo, whose 
turrets, towers and churches give the town the true 
mediffival touch. It is the only city, or very nearly 
so, of all those which encircle Etna, which has been 
spared by the lava stream. 

Castiglione, or Castrum Leonia, which we sighted 
next morning, is perched on a craggy height. 

From Castiglione we proceeded past Linguaglossa 
to our last station at Giarre-Riposto, a flourishing little 
place of about 22,000 souls, from whence Catania or 
Messina can be easily reached. 

The practical utility of this line to the Etna region 
is unquestionable, traversing as it does a most densely
populated district, whO'se products are now placed 
on the markets of Catania and Messina and other 
cities with much saving of expense and time. It alsO' 
affords great facilities to the yearly increasing number 
of tourists who visit Sicily, giving them easy access to' 
some very picturesque and historical spots. 

This trip fits in so naturally with the beaten route 
followed by most travelers in Sicily, which lies through 
Messina, Taormina, Catania, Syracuse, and Girgenti, 
that, without omitting any of the well-known places, 
the tourist need only leave Messina or Taormina to 
take the Circum-Etna line at Giarre-Riposto and reo 
join the main line at Catania. The extra expense, in· 
cluding a night at Randazzo, would not probably ex
ceed twenty lire or francs. It is to be hoped that so 
much labor and enterprise in the right direction will 
not continue to be ignored and unappreciated, and I 
shall deem myself fortunate if I have been able by 
these few jottings to render both the work and its 
results better known to the public, to whom this knowl
edge would open a new and interesting route. 

CENTENARY OF THE FIRST ENGLISH RAILROAD 
ACT. 

ALTHOUGH England is undoubtedly the mother
land of railroads, its press entirely ignored so inter
esting an event as the centenary of the passing of 
the first railroad act. This received the Royal Assent, 
by commission, on May 21, 1801, and was for the 
construction of a line from Wandsworth southward 
to Croydon, called the Surrey Iron Railway. The 
line started from the east side of a small creek or 
inlet on the south side of the Thames, adjoining the 
mouth of the River Wandle.* A dock and wharf with 
an inner basin, which is 'still in use, was formed 
here, the railroad running out at the south end into 
Red Lion Street. It crossed the High Street, passed 
twice over the WandIe on wooden bridges and came 
into Garrett Lane opposite the Waggon and Horses 
Inn. From there it continued along the lane as far 
as Summerstown. The lane having been widened, now 
includes the site of the line most part of the way. 
From the Plough Inn, at Summerstown, the course is 
now that of Mead Path till the London and Epsom 
high-road is reached just above Merton. The olq 
railroad crossed this on the level and went straight 
on to Mitcham in the line of the present right hand 
road. From the bend it went by Baron Walk and 
turns up on the south side of Mitcham station as a 
lane called Tramway Path. This soon becomes occu
pied for about a mile, by the existing railroad from 
Wimbledon to Croydon. From near Beddington Lane 
station the route of the Surrey Iron' Railway led 
across Mitcham Common and the fields, and cannot 
now be traced, but from Waddon Marsh Lane near the 
present railroad it ran past the site of the Croydon 
Corporation"s Electricity Works and ended about 
where the Gun Tavern now stands, a little north of 
Croydon Parish Church. These particulars will enabll 
anyone to follow most of the route of the old tram
road, but no trace of its works remains. The country 
is nearly flat, so that none of importance were re
quired. The rails were cast iron plates, 36 or 38 inches 
long, resembling the letter L in section, resting upon 
stone blocks, 8 or 9 inches thick and 15 or 16 inches 
square. The two rows of L's being back to back, ] [, 
it is plain that common carts could use the railroad, 
while railroad tracks could use the highway. The 
tread of the plates was 4 inches wide, the flange being 
hog-backed, ab,out 1h inch thick. A rib was cast under
neath also, for additional strength, the weight of the 
plates being 40 pounds each. They were secured to 
the blocks by a square-headed spike at each end, fitting 
a notch with sloping sides in the ends of two rails. 
The head of the spike was, thereafter, countersunk, 
so as not to obstruct the wheels. Wooden plugs or 
trenails in the blocks were required to give a good hold 
to the spikes. The railroad was a double line, with 
cross-overs here and there and probably a few sidings 
for local traffic. No passengers were conveyed; iIt is 
even doubtful if the company possessed any rolling 
stock. The trucks used on the early tram roads be
longed generally to carriers who let them for hire, o r  
t o  traders along .the line. Anyone, however, could 
use the railroad on paying the tolls, if his vehicles 
were not likely to injure it. Most of the trucks, which 
were very small, weighed about one ton and carried 
three on cast iron wheels some 30 inches in diameter, 
runn ing loose on the axles. 

As to the motive power of the establishment, it was 
not of an imposing order. Miserable teams of half
starved and worn-out horses, donkeys and mules Gon
stituted the locomotive department. What little traffic 
there ever was, and the line was a deplorable failure 
from first to last, consisted of coals and manure 
brought to Wandsworth by river, and in the other 
direction lime, fuller'S earth and stone carried down 

• West of the Waterloo terminus III London of the London & South
western, Wandswortb being tbe next station beyond Clapham Junction. 
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